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Foreword 



This Ethiopian Standard has been prepared under the direction of the Technical Committee for Ceramic, 
terracotta bid materials, & glass (TC 37) and published by the Ethiopian Standards Agency (ESA). 

The standard is identical with ISO 20492-4 :2010 Glass in buildings — Insulating glass — Part 4: Methods of 
test for the physical attributesof edge seals published by International organization for Standards (ISO). 

For the purpose of this Ethiopian Standard , the adopted text shall be modified as follows. 

• The phrase "International Standard" shall be read as "Ethiopian Standard"; and 

• A full stop (.) shall substitute comma (,) as decimal marker. 
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Glass in buildings — Insulating glass — 

Part 4: 

Methods of test for the physical attributes of edge seals 



1 Scope 

This part of ISO 20492 specifies metlnods for testing tine edge seai strengtin, and partiaiiy testing tine moisture 
and gas permeation tinrougin seaiants, of giass insuiating units. Otiner parts of ISO 20492 designate two 
approaclnes to tine standardization of insuiating giass units: approacin 1 is intended for use in marl<ets sucln as 
Nortin America; and approacin 2 is intended for use in marl<ets sucin as Europe. 

The methods in this part of ISO 20492 are applicable only to approach 2, as defined and used in the other 
parts of ISO 20492. 

In cases where there is no protection against direct ultraviolet radiation at the edges, such as structural 
sealant glazing systems, it is necessary that additional European technical specifications be followed. See 
References [4] and [5]. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 20492-1 , Glass in building — Insulating glass — Part 1: Durability of edge seals by climate tests 

ISO 20492-3, Glass in building — Insulating glass — Part 3: Gas concentration and gas leakage 

ISO 9050, Glass in building — Determination of light transmittance, solar direct transmittance, total solar 
energy transmittance, ultraviolet transmittance and related glazing factors 

EN 1096 (all parts). Glass in building — Coated glass 

3 Terms, definitions and symbols 

3.1 Terms and definitions 

For the purpose of this document, the terms and definitions given in ISO 20492-1 and the following apply. 

3.1.1 

moisture vapour transmission rate 

steady moisture vapour flow in unit time through unit area of a body, normal to specific parallel surfaces, 
under specific conditions of temperature and humidity at each surface 

3.1.2 

standard room conditions 

ambient temperature of (23 ± 2) °C and a relative humidity of (50 ± 5) % relative humidity 
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3.2 Symbols 

For the purpose of this document, the symbols given in ISO 20492-1 and the following apply. 

e extension of bond expressed as a percent 

o stress applied to the bond during extension 

moisture vapour transmission rate 

APh o difference in water vapour pressure across a membrane 

4 Requirements 

4.1 Edge seal strength 

All edge seals shall have sufficient adhesive and cohesive strength to allow the extension of seals such that 
any rupture of the seal occurs outside the area OAB of Figure 1 . 

If, during the strength test of the glass-sealant-glass joint, as seen from the side view, loss of adhesion or 
cohesion extends through the whole depth of the sealant within the area OAB of Figure 1 , then the sealant test 
specimen has failed (see Figure 2). The principle of light transmission through the defect can be applied to 
determine pass or failure. 

Breakage of the glass during testing does not constitute failure, providing that a sufficient number of joints is 
tested in order that a successful average result can be obtained. 

For comparisons of the seal strength required for substituting sealants, see Annex B. 




50% X 



Key 

X strain in the sealant, e 
Y stress in the sealant, a 

^ No breakage is allowed before and after ageing in area OAB. 

Figure 1 — Stress/strain triangle 
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Key 

1 loss of cohesion 

2 loss of adhesion 

Figure 2 — Illustration of the extension of loss of adhesion 
or cohesion through the whole depth 

4.2 Compliance with the definition of insulating glass units 

4.2.1 General 

A test report shall be available of the concerned insulating glass outer sealant according to Clause 6 (which 
summarizes the test report in which the edge seal strength is recorded) with a moisture penetration test report 
in accordance with ISO 20492-1 and, in case of gas-filled units, also with a gas leakage rate report in 
accordance with ISO 20492-3, and fulfils the requirement to demonstrate the conformity with the definition of 
insulating glass units. 

In the case of sealing the insulating glass unit with a coating that is not intended to be stripped in accordance 
with EN 1096 (all parts), a test report in accordance with Annex D shall be made available for inclusion in with 
the other test reports. 

NOTE Although only clear float glass is referred to in this part of ISO 10492, it is the responsibility of the insulating 

glass manufacturer to ensure that the edge sealant is capable of bonding to all glasses that are used. The requirements 
for the use of coated glasses in accordance with EN 1096 (all parts) are detailed in Annex D. 

4.2.2 Possibility to substitute the sealant 

4.2.2.1 Limits of application 

The possibility of substituting for the sealant is applicable only in the case of insulating glass units with a 
hollow metal spacer. For other systems, no experience is available for setting up the substitution rules. 

4.2.2.2 Air-filled insulating glass units 

Available test reports in accordance with Clause 6 allow for the substitution of the sealant without repeated 
moisture penetration testing in accordance with ISO 20492-1 in the following cases. 

a) For units with an /value below 0,1, the substituting sealant 

— shall be applicable with the same production equipment, 

— has been previously applied in insulating glass units that have been demonstrated to comply with 
ISO 20492-1; the demonstrated compliance may have been obtained separately using units of 
different construction and, therefore, the test report numbers may vary, 

— has a moisture vapour transmission rate that is not more than 20 % higher than that of the initial 
sealant, 
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— has a stress/strain curve comparison that satisfies the requirement in Annex B, 

— shaii have the reievant parts of the factory production controi (periodic test, mixing ratio, hardness 
test, etc.) carried out. 

b) For units with an / vaiue between 0,1 and 0,2, the iist under a) appiies however with the exception that the 
moisture vapour transmission rate through membrane of the substitute seaiant shaii be the same or iower 
than the initiai seaiant. 

4.2.2.3 Gas-filled insulating glass units 

Avaiiabie test reports in accordance with Ciause 6 aiiow the substitution of the sealant without repeated gas 
ioss rate testing according to ISO 20492-3 in the following cases. 

a) For units with a gas loss rate, L,, below 0,8 % a""!, the substituting sealant 

— is allowed for limiting the moisture vapour penetration in accordance with 4.2.2.2, 

— has been previously applied in insulating glass units that have been demonstrated to comply with 
ISO 20492-3; the demonstrated compliance may have been obtained separately using units of 
different construction and, therefore, the test report numbers may vary, 

— has a gas permeation that is not more than 20 % higher than that of the initial sealant. 

For units with a gas loss rate, Z^, between 0,8 % a~'^ and 1,0 % a~'^, the list under a) applies, however with the 
exception that the gas permeation of the substitute sealant shall be the same or lower than the initial sealant. 

4.2.3 Possibility of substitute the coated glass, coatings not intended to be removed 

Available test reports in accordance with Annex D allow for the substitution of the coated glasses in 
accordance with EN 1096 (all parts) when the coating is not intended to be stripped from the area where the 
insulating glass is sealed without repeated moisture penetration testing according to ISO 20492-1 and, in case 
of gas-filled units, without repeated gas loss rate testing in accordance with ISO 20492-3, when the provisions 
set out in Annex D are followed. 



5 Test methods 
5.1 Adhesion 

5.1.1 Principle 

The test consists of preparing a number of glass-sealant-glass joints, some of which are unaged and some 
are subjecting to ageing regimes as outlined in 5.1 .3 before testing under tensile load. 

The test specimen shapes and bond preparations shall be as specified in Annex A. For insulating glass units 
with systems that cannot apply Annex A, the test specimen shall be 50 mm cut from the edge seal of an 
insulating glass unit. The shape of the samples shall be as similar as possible. Their cross-sections shall have 
a cross-section as near as possible to the test specimen described in Annex A. The number of joints is seven 
per exposure condition. 

After manufacturing, ageing where relevant and conditioning for 24 h to 48 h at standard room conditions, the 
test specimens shall be measured accurately for width, depth and height prior to being placed in an 
extensiometer with an accuracy equal to or better than 2 %. 
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/lanufacturing test specimen 

by manufacturer or by 

laboratory 



At last 21 days : curing at standard room conditions 

When necessary to transport from manufacturing site to test site 
days at least: conditioning at standard room conditions 



Ageing 



24h to 48h: conditioning at standard room conditions 



Tensile tests 



Calculation and presentation 
of test results 



Figure 3 — Schematic presentation of test order for adiiesion — Flow from top to bottom 

The speed of separation is in case of polymer-based edge sealants (5 ± 0,25) mm/min, and in case of metallic 
edge seals (12,5 ± 0,5) mm/min. See Figure 3 for the schematic presentation of the order of the preparation 
and tests. 

Where the glass continuously breaks, a bond stiffener can be bonded to the glass immediately prior to testing 
but after ageing. Stiffening can be accomplished by the addition of a second piece of glass or other material 
bonded, for example, with a cyanoacrylate adhesive. 

5.1.2 Calculation of stress and expression of results 

The stresses are calculated from the mean of the contact areas between the sealant and the glass in one test 
specimen. In case of metal seal, the contact area is fixed on 100 mm^ (see Figure A.2). 

The results are expressed as the average values of the stress and strain when the stress/strain curves cross 
the line AB of Figure 1. The highest and lowest values are ignored so that the average values are calculated 
on the five remaining measured stress and strain values. 

5.1.3 Procedures 

5.1.3.1 Initial cure test 

After initial cure (see Annex A) and conditioning at standard room conditions of at least seven days, seven test 
specimens not subjected to any ageing regime are subjected to tensile load. 



©ESA 



ES ISO 20492-4:201 2(E) 



5.1.3.2 Heat exposure 

After initial cure and conditioning at standard room conditions of at least seven days, the seven test 
specimens for Ineat ageing sinall be aged in a closed oven at (60 ± 2) °C for (1 68 ± 5) h. Where the sealant 
shows plastic flow at 60 °C, the spacers shall be retained between the two glass pieces to prevent bond 
deformation. 

5.1.3.3 Water immersion 

After initial cure and conditioning at standard room conditions of at least seven days, all seven test specimens 
for water immersion shall be immersed in 1 I to 2 I of distilled or deionized water for (168 ± 5) h, at standard 
room condition. Fresh new water shall be used for each test. The conductance of the fresh water shall be 
equal to or less than 30 |jS. 

5.1.3.4 UV exposure 

After initial cure and conditioning at standard room conditions of at least seven days, seven test specimens for 
UV exposure shall be subject (96±4)h to UV irradiation, which shall be perpendicular to the glass at an 
intensity in the UVA range in accordance with ISO 9050 of (40 ± 5) W/m^. Refer to Figure 3 for the radiation 
orientation and to Annex F for an example of a UV radiation source. 

The height of the UV source shall be adjusted to ensure all joint assemblies are subjected to the minimum 
intensity. 

The irradiation intensity shall be measured at the beginning and end of each test. When the minimum 
irradiation can no longer be achieved, a new UV source shall be installed. 




3 



Key 

1 clear float glass 

2 tested surface, which can be coated 

3 ultraviolet radiation 

Figure 4 — Orientation of tlie surface being tested to tlie ultraviolet radiation 

5.2 Moisture vapour transmission rate 

5.2.1 General 

The information on the moisture vapour transmission rate is requested only when sealant comparisons are 
made for the purpose of change. 

5.2.2 Principle 

The moisture vapour transmission rate, 9, when determined, shall be measured on a 2 mm thick film as 
outlined in 5.2.3. 
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5.2.3 Procedure 

5.2.3.1 Film preparation 

It is advisable to prepare films from the dispensing machines used by the insulating glass unit manufacturer. 
Hand mixing or small-scale heating, where appropriate, can give erratic results. 

5.2.3.2 Applicable tests 

There is a wide variety of tests for moisture vapour transmission rates. They vary by film thickness, AP^ q 
across the film and temperature of test. 

For comparison, the method defined in the Annex C shall be used with the following criteria. 

— Film thickness shall be (2 ± 0,1 ) mm. 

— Test temperature shall be (23 ± 1 ) °C. 

— APuQ shall be from equal or less than 5 % (desiccant) to equal or more than 90 % relative humidity (test 
chamber) across the membrane. 

5.3 Gas permeation test on film 

5.3.1 General 

The information on the gas permeation is requested only when sealant comparisons are made for the purpose 
of change. 

5.3.2 Principle 

This test is not relevant where the sealant manufacturer clearly states that the sealant is not intended for use 
in gas-filled insulating glass units. 

The gas permeation rate, when determined, shall be measured on a 2 mm thick film as outlined in 5.3.3. 

5.3.3 Procedures 

The gas permeation test shall be carried out using similar apparatus and the same test conditions as those 
specified in ISO 20492-3. A gas cell shall be introduced in place of the test unit in the line using the film as a 
membrane. Argon gas shall be used as a test gas. A pressure not exceeding 10 mbar shall be applied to the 
test gas side of the film. Helium gas shall be used as carrier gas. 

The area shall be recorded and shall not be less than 10 cm^. The shape can be circular as well as square, 
and shall be recorded. The value of the gas permeation, expressed in grams per square metre per hour, 
through the film shall be determined when a steady state condition is achieved. 
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6 Test report 

The test report shall evaluate the test in detail and shall include the information shown in Figure 5. 



Name of the test house, its address and logo 

Summary of report No Date 

Insulating glass — Seal properties results in accordance with ISO 20492-4 

For details, see the test report 

Company: Name: 

Address: 



Plant: 



Name: .... 
Address: 



Sealant specification: 

Sealant in IGU positively tested in accordance with ISO 20492-1, report No.: 
Glass specification when float glass is not used: 



Seal strength test 



Adhesion: 



At intersection with line A-B (iso 20492-4, Figure 1): 



Average stress <Tav 
in IVIPa 



Average extension fgv 
in% 



Type of failure 
observed {if any) 

C = cohesive A = adhesive 



Initial cure 



After water immersion 



After heating 60 °C 



After UV radiation 



NOTE It is recommended to include the stress/strain curves (informative test E.1 ) with this report. 



Figure 5 {continued) 
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Moisture vapour transmission rate (when applicable for substituting sealant): 
Film tlnicl<ness mm 



AP, 



H2O 



% relative humidity difference across the membrane 
°C 



Temperature 

grams per H20m per 24 h 

Gas permeation rate [when applicable for substituting sealant and wtien sealant serves for gas-filled insulating glass units)'. 
Fiim thicl<ness mm 



Surface: 



m - Shape: circuiar/square (de/etew/7/c/7e\/e/-/snofapp//caWe) 



—2 —1 

Permeation rate: g-m h 



Overaii comments {wlien applicable, use a separate sheet): 
Conclusion of seal strength test: 



The sealant conforms to the test criteria: 



YES 




NO 



{delete whichever is not applicable) 



Name and signature 



Figure 5 — Test report for the physical attributes of edge seals 
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Annex A 

(normative) 

Test specimens for adhesion test 



A.1 Polymer based edge sealants 

The test specimens consist of preparing a numberofgiass-seaiant-giass joints (see Figure A.1) as foiiows: 

— giass size: 75 mm x 12 mm x 6 mm; 

— seaiant size: 50 mm x 12 mm x 12 mm. 



Dimensions in millimetres 
Tolerances on the dimensions of the sealant +1 mm 



75 



50 



1 

2 

1 



12 



Key 

1 glass 

2 sealant 

3 face that may be coated 

Figure A.1 — A polymer-based edge sealant test specimen 

After the giass is cut to the desired dimensions, it shouid be thoroughiy cieaned and dried before being used 
in the test specimen. The cieaning process can be simiiar to that used by the insuiating giass manufacturer 
and, when necessary precautions are tal<en, the bonds may be prepared in the factory of the insuiating giass 
unit manufacturer. 

Other cieaning processes are aiiowed providing that the process does not interfere with the adhesive quaiities 
of the seaiant either positiveiy or negativeiy, by chemicaiiy modifying the giass surface. 

After cieaning the giass, the test specimen shaii be prepared from freshiy mixed (in case of two part seaiant) 
or freshiy opened seaiant. The seaiant shaii be prepared according to the manufacturer's instructions. For 
two-part systems, the mix ratio shaii be within the iimit ±5 % of the absoiute value specified. 

The pieces of giass 75 mm x 12 mm x 6 mm shaii be so arranged as to form a cavity 
50 mm X 12 mm x 12 mm between two paraiiei surfaces. Larger pieces of giass may be used if this aids the 
production of the test sampies, but the cavity shaii stiii be the size 50 mm x 12 mm x 12 mm. Gunnabie seai 
shaii be extruded into the cavity and strucl< off smoothiy to form a bond of desired dimensions. See Figure A.1 . 
Poiyethyiene or other non-adhesive mouid pieces may be used to ensure the correct joint dimensions, but at 
ieast one 50 mm x 12 mm seaiant surface shaii be exposed to the atmosphere during initiai curing. 
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For pre-extruded sealants, a length of 50 mm is applied on one piece of glass. The second piece of glass Is 
compressed onto the sealant according to the sealant manufacturer's Instructions. Sealant height should be 
preferably 12 mm. 

In the case of polymer-based edge sealants, condition all prepared glass-sealant-glass joints at standard 
room conditions for not less than 21 days (initial cure). 

A.2 Metallic edge seals 

A piece of glass 5 mm thick containing one or more edges with a metallic deposit in accordance with the 
specified type of insulating glass unit, is cut into pieces of 50 mm x 50 mm, with each piece containing an 
edge with metallic deposit. 

A lead tape long enough to allow clamping in the tensiometer, (19 ± 1) mm wide and (0,9 ± 0,1) mm thick, is 
soldered on the metal deposit as indicated in Figure A.2. The soldering is as applied in manufacturing the 
insulating glass unit type. The lead tape strength shall be equal to or greater than 3 MPa. 

Dimensions in millimetres 




Key 

1 clear float glass 

2 metallic deposit as applied during manufacturing 

3 lead tape 

4 solder as applied in manufacturing 

^ Breaking stress greater than 3 MPa. 

Figure A.2 — A metallic edge seal test specimen 

During soldering, attention shall be given to ensure that the solder goes between tape and metallic deposit. 
Solder flux as used in manufacturing insulating glass units shall be applied. 

A possible method of clamping the test specimen in the tensiometer is illustrated in Figure A.3. The separation 
speed is (12,5 ± 0,5) mm/min. 
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Dimensions in millimetres 




(>y/////////7^ 







Key 

1 test specimen 

2 clamp for lead tape 

3 clamp for glass 

^ F is the tensile force at a separation speed of (12,5 + 0,5) mm/min. 

Figure A.3 — Clamping test specimen metallic edge seal for tensile strength measurement 
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Annex B 

(normative) 

Requirement for edge seal strength comparisons 
in case of substituting sealant 



The average stress-strain profile of tine joints in tine area AOB for each corresponding conditioning of testing 
shall be substantially the same as the profile obtained for the original tested as a type test. 



NOTE 



Conditioning of testing is covered in 5.1.1. 



The cross-over at line AB in Figure B.1 shall be within ±20 % with a minimum of ±0,02 IVIPa from the original 
cross-over stress for each corresponding conditioning of test. 



0,50 IVIPa 




Key 

1 stress strain curve of the original sealant; breaking shall be somewhere outside of the triangle OAB 

2 allowable plus deviation 

3 allowable minus deviation 

o"c cross-over stress 

Figure B.1 — Illustration of the allowable deviation (±20 % with a minimum of ±0,02 MPa) from the 
cross-over stress of the original sealant when comparing seal strength for substituting sealant 
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Annex C 

(normative) 

Method of measuring the moisture vapour transmission rate 



C.1 General 

This test method covers the determination of moisture vapour transmission (MVT) of organic sealing material 
through which the passage of moisture vapour is of importance. 

NOTE This measurement is based on ASTM E96t^l. 



C.2 Summary of the test method 

The test specimen is sealed to the open mouth of a test dish, and the assembly placed in a controlled 
atmosphere. Periodic weightings determine the rate of moisture vapour movement through the specimen into 
the desiccant. 



C.3 Reagents and/or materials 

For the desiccant method, molecular sieve 4 A or 3 A can be used as long as the initial water content, 
measured in accordance with the 950 °C drying method relevant to the type test, is not over 5 %. 

In order for the sealant used for attaching the specimen to the dish to be suitable for this purpose, it shall be 
highly resistant to the passage of moisture vapour and water. It shall not lose mass to, or gain mass from, the 
atmosphere in an amount, over the required period of time, that can affect the test result by more than 2 %. 



C.4 Apparatus 

C.4.1 Test dish 

The test dish shall be of any non-corroding material, impermeable to water or moisture vapour. Light weight is 
desirable. The mouth of the dish shall be suitable for membranes of approximately 100 cm^ as defined by a 
disc of approximately 113 mm diameter. The desiccant area shall be not less than the mouth area. An 
external flange or ledge around the mouth, to which the specimen may be attached, is useful when shrinl<ing 
or warping occurs. 

C.4.2 Test chamber 

The room of the cabinet where the assembled test dishes are placed shall have a controlled temperature and 
relative humidity. Both the temperature and relative humidity shall be measured frequently, or preferably 
recorded continuously. Air shall be continuously circulated throughout the chamber, with a velocity sufficient to 
maintain uniform conditions at all test locations. Its velocity over the specimen shall be not less than 2,5 m/sec. 

C.4.3 Balance 

The balance shall be sensitive to a change smaller than 1 % of the mass change during the period when a 
steady state is considered to exist. 
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C.5 Test specimen 

The test specimen shall be representative of the material tested. The overall thickness of each specimen shall 
be measured at the centre of each quadrant and the results averaged. Measurements of the 2 mm thickness 
of the membranes shall be made to the nearest 0,1 mm. 

When testing any material that can be expected to lose or gain mass throughout the test (because of 
evaporation or oxidation), it is strongly recommended that an additional specimen, or "dummy", be tested 
exactly like the others, except that no desiccant is put in the dish. Failure to use this dummy specimen to 
establish modified dish masses can significantly increase the time required to complete the test. 

C.6 Attachment of specimen to test dish 

Attach the specimen to the dish by sealing (and clamping if desired) in such a manner that the dish mouth 
defines the area of the specimen exposed to the vapour pressure in the dish. 



C.7 Procedure 

Fill the test dish with desiccant within 6 mm of the specimen. Leave enough space so that shaking the dish, 
which shall be done at each weighing, mixes the desiccant. 

With the specimen attached to the dish, place it in the controlled chamber, specimen up, weighing it at once. 

NOTE This mass can be helpful to an understanding of the initial moisture in the specimen. 

Weigh the dish assembly periodically, often enough to provide eight or ten data points during the test. A data 
point is the mass at a particular time. The time that the dish is weighed shall be recorded to a precision of 
approximately 1 % of the time span between successive weighing. At first, the mass can change rapidly; but 
later a steady state is reached when the rate of change is substantially zero. Weighing should be 
accomplished without removal of the test dishes from the controlled atmosphere, but if removal is necessary, 
the time the specimens are kept at different conditions, temperature or relative humidity, or both, should be 
kept to a minimum. 

Terminate the test or change the desiccant before moisture added to the desiccant exceeds 10% of its 
starting mass. 

C.8 Calculation and analysis of results 

C.8.1 General 

The results of the rate of moisture vapour transmission may be determined either graphically or numerically. 

C.8.2 Dummy specimen 

If a dummy specimen has been used to compensate for variability in test conditions due to temperature or 
barometric pressure, or both, the daily recorded masses should be adjusted by calculating the mass change 
from initial time to the weighing time. The adjustment is made by reversing the direction of the dummy's mass 
change, relative to its initial mass, and modifying all the appropriate mass(es) recorded at the time. 

C.8. 3 Graphic analysis 

Plot the mass, modified by the adjustment based on the dummy specimen when used, against elapsed time, 
and plot a curve that tends to become straight. Judgment here is required and numerous points are helpful. 
When a straight line adequately fits the plot of at least six properly spaced points, a nominal steady state is 
assumed, and the slope of the straight line is the rate of the moisture vapour transmission. 
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C.8.4 Numerical analysis 

A mathematical least-squares regression analysis of the mass, modified by the adjustment based on the 
dummy specimen when used, as a function of time gives the rate of moisture vapour transmission. 

An uncertainty, or standard deviation of this rate, can also be calculated to define the confidence band. 

C.8.5 Calculation 

Calculate the moisture vapour transmission rate, 0, expressed in grams of H2O per square metre per 24 h as 
given in Equation (C.1): 

9 = ^ = ^ (d) 

tA A 

where 

G is mass change (from the straight line), expressed as grams of H2O; 

t is time, expressed in days (24 h); 

NOTE 1 CIt is the slope of the straight line, expressed in grams H2O per 24 h, is the result of the division. 

A is the test area (cup mouth area), expressed in square metres. 

NOTE 2 The variability in results (standard deviation over mean value for the reproducibility together with the 
repeatability) is in the order of 25 %; see Reference [6]. 
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Annex D 

(normative) 

Adhesion on coatings and interlayer adiiesion of coatings 



D.1 General 

Insulating glass units with a coating in the cavity shall not be sealed on the coating, unless the coated glass is 
accompanied by information from the coated-glass supplier that sealing on the concerned coating is allowed. 
That information for coated glasses as defined in D.2 shall be collected as described D.3 to D.6. 

When no sealing is allowed on the coating, the coated glass shall be accompanied by information from the 
coated-glass supplier on how the coating can be stripped. These types of coatings are not considered further 
in this annex. 



D.2 Concerned coatings 

The concerned coatings, which have been declared as "not necessary to be stripped", shall be in accordance 
with EN 1096 (all parts). 



D.3 Composition of coatings 

The coating manufacturer shall establish a list of combinations of coatings with a given sealant (public part of 
the list) and their composition in layers (confidential part of the list). 

The layers may be listed by the full-name composition or by a manufacturer's code. Additional coatings may 
be added to this list when evaluated according to this part of ISO 20492. 



D.4 Evaluation 

D.4.1 General 

For each of those coatings, it shall be demonstrated that the adhesion between glass and coating, between 
sealant and coating, and between the different layers of the coating is sufficiently strong. Demonstration shall 
be performed by testing, or by available previous test reports, or by a combination of testing and available 
previous test reports. 

D.4.2 Evaluation by testing 

The flow chart in Figure D.1 shall be followed; however step 3 may be omitted. The test report shall include a 
section made in accordance with this annex. 

The test specimens in step 3 shall be made with a reference sealant. That reference sealant shall be a neutral 
one and strong enough to test cohesion and adhesion strength. It can be a neutral silicone sealant. 

In step 5, it shall be taken into account that the internal strength of the coating is already satisfactorily 
investigated so that testing can be limited to only the top layer/sealant adhesion. 

The test report shall include a section in accordance with Clause 6. 
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Stepsforassessment of coating cohesion and 
adherence to glass 



Stepi 

Statement by the coating 
manufacturer that the coating does 
not need to be removed 



Coating shall be removed 



Statement shall be: 
coating shall be removed 



Step 2 

Evidence Is available that the 

coating Is suitable for structural 

sealant glazing 



NO 



Steps for assessment of adherence between 

coating and used sealant in concerned IGU. 

This shall be part of the IGU manufacturer's responsibility 



YES, no removal of coating 



Step 3 (may be omitted) 

Tensile test samples, shape In 

accordance with Annex A, with a 

reference sealant to submit to 

ISO 20492-1 climate exposure. 

Subsequently tensile test, which is 

valid for adherence of coating to glass 

and for Internal cohesion of coating 



Not successful; but statement 
of not removing remains 



Step 4 

IGUs to submit to 
ISO 20492-1 climate exposure 



Not successful 



Conclusion: 
coating shall be removed 



Successful, 
no removal of coating 



Successful, 
no removal of coating 



Steps 

Sealant/coating adhesion test (including 

for the reference sealant) shall be the 
same as for sealant/glass adhesion tests 
of ISO 20492-4. Test report shall be in 
accordance with Clause 6. 



Figure D.1 — Flow chart of evaluation of adhesion on coatings and interlayer adhesion of coatings 

(flow from top to bottom and from left to right) 

D.4.3 Evaluation by previous test reports 

When a coating is submitted for an evaluation of suitability, previous test reports in accordance with this annex 
may be presented, when the test results concern 

— test specimens with a same sealant/top layer bonding as for the sealant/coating combination being 
evaluated; and/or 

— test specimens with a same glass/base layer bonding as for the glass/coating combination being 
evaluated; and/or 



18 



©ESA 



ESISO20492-4:2012(E) 



— test specimens with any same adjacent layer combination in tine coating as for tine coating being 
evaluated. 

D.4.4 Evaluation by a combination of testing and previous test reports 

Where the previous test reports do not cover specified layer combinations or the specified top layer of the 
coating to be evaluated, 

— the test specimens shall be sealed on coated glass containing the specified layer combination, or 
specified top layer/sealant combination; or 

— the test specimens shall be sealed with the concerned coating/sealant combination, for submitting to the 
test procedures of Clause 5 and for reporting in accordance with this annex. 



D.5 Example 

D.5.1 Requested for coated glasses from one manufacturer: 

— coating I submitted for evaluation of suitability: [glass] - [layer 1-layer 2] - [sealant A]; 

— coating II submitted for evaluation of suitability: [glass] - [layer 2-layer 1] - [sealant A]. 

D.5.2 Available test reports in accordance with ISO 20492-1 or in accordance with this annex on coated 
glasses from the same coated glass supplier: 

— adhesion report 1: [glass] - [layer 1-layer 2-layer 3] - [sealant B]; accepted; 

— adhesion report 2: [glass] - [ layer 2 ] - [sealant A]; accepted. 
D.5.3 It may be concluded that 

— coating I is accepted because 

1) glass - layer 1 is accepted (report 1), 

2) layer 1 - layer 2 is accepted (report 1), 

3) layer 2 - sealant A is accepted (report 2), 

— coating II is acceptable after testing of a coating in which appears the combination "layer 1 - sealant A", 
because 

1) glass - layer 2 is accepted (report 2), 

2) layer 2 - layer 1 is accepted (report 1), 

3) layer 1 - sealant A was not tested. 
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D.6 Test reports 

D.6.1 Report of adhesion test with coated glass according to this part of ISO 20492 (public part) 

The test report shall evaluate the test in detail and shall include the information accessible to the public as 
shown in Figure D.2. 



Name of the test house, its address and logo 



Public part 



Summary of report No Date: 

Insulating glass units sealed on coating — Test according to ISO 20492-4 

For details, see the test report 

Company: Name: 

Address: 



Name of coated glass: 

Sealant specification: 

Sealant in IGU positively tested according to ISO 20492-1 , report No. 
Overall comments [when applicable, use a separate sheet): 

Conclusion of the test (delete whichever is not applicable): 



The glass/coating/sealant bonding conforms to the test criteria: 



YES 




NO 



Name and signature 



Figure D.2 — Test report of adhesion tests with coated glass according to this part of ISO 20492 — 

Public part 
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D.6.2 Report of adhesion test with coated glass according to this part of ISO 20492 
(confidential part) 

The test report shall evaluate the test in detail and shall include the confidential information concerning the 
coatings as shown in Figure D.3. 



Name of the test house, its address and logo 






Confidential part 




Summary of report No Date: 

Insulating glass units sealed on coating — Test according to ISO 20492-4 

For details, see the test report 
Company: Name: 


Address: 






Name of coated glass: 


Layer specification {the layers may be indicated by fuil name composition or by a manufacturer's code): 


Number of layer 


Composition or code 


Additional information 


1 (base layer on glass) 






2 






3 






4 






5 






6 






7 






8 






9 






10 






11 






12 






Further information when relevant: 



Figure D.3 — Test report of adhesion tests with coated glass according to this part of ISO 20492 - 

Confidential part 
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Annex E 

(normative) 

Informative tests 



E.1 General 

These tests are carried out only by agreement between the user and supplier. The informative tests are 
designed to give a standardized test procedure for comparing sealants. However, the drafting committee feels 
it necessary to include a cautionary note that, as the comparison of sealants is based on different generic 
types, it can lead to fallacious interpretations. 

Details of the tests can be found in the specifications to which reference is made. 



E.2 Adhesion testing 

The adhesion testing outlined in the normative subclauses of this part of ISO 20492 can be continued to 
determine the ultimate elongation and the tensile strength at break and peak tensile strength. The method is 
outlined in ISO HSOOl^l. 



E.3 Film properties 

Tests on cured films, or in the case of thermoplastic sealants on pressed films, can be useful indicators to 
their usefulness. 

A suitable test procedure is described down in ISO S/fl. The following criteria should be observed: 

— film thickness: (2 ±0,1) mm; 

— test temperature: (23 ± 1 ) °C. 

Insulating glass units made under the scope of this part of ISO 20492 are unlikely to experience tensile stress 
greater than 2 MPa or a strain of 1,5 (150 % elongation). The correct combination of ultimate stress and strain 
values required of the sealant should be decided between the sealant user and the supplier. However, an 
idealized requirement chart should be included for reference. 
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Annex F 

(informative) 

Example of a sun-simulating radiation source 



For demonstration of the suitability of a sun-simulating radiation source, OSRAM lamps type Ultra- 
Vitalux 300 W has been used. 

The energy distribution is given in Table F.1. 

Table F.1 — Spectral characteristics of radiation 



Radiation 


Range of wavelength 

nm 


Percentage of total 
energy 

% 


ultraviolet range UVB 


280 to 315 


5= 1 


ultraviolet range UVA 


315 to 380 


5=3 


visible and infrared 


>380 


balance 



When the total irradiance level in plane of the test specimens is maintained on (900 ± 100) W/m^, the required 
UV intensity on the test specimen is ensured. 

For the determination of the total irradiance level, pyranometers with the specifications described in 
ISO 90601^1 and a (limited) sensitivity to the spectral range from 305 nm to 2 800 nm may be used. Using 
these radiation detectors, the measured irradiance level in the plane of the test specimens should be 
(730 + 80) W/m2. 
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Organization and Objectives 

The Ethiopian Standards Agency (ESA) is the national standards body of Ethiopia 
established in 2010 based on regulation No. 193/2010.ESA is established due to the 
restructuring of Quality and Standards Authority of Ethiopia (QSAELwhich was 
established in 1970. 

ESA 's objectives are:- 




*X* Develop Ethiopian standards and establish a system that enable to 
check weather goods and services are in compliance with the 
required standards, 

♦ Facilitate the country's technology transfer through the use of 
standards, 

♦ Develop national standards for local products and services so as to 
make them competitive in the inter national market. 

Ethiopian Standards ^^^. 

The Ethiopian Standards are developed by national technical committees which are 
composed of different stakeholders consisting of educational Institutions, research 
institutes, government organizations, certification, inspection, and testing 
organizations, regulatory bodies, consumer association etc. The requirements and/ 
or recommendations contained in Ethiopian Standards are consensus based that 
reflects the interest of the TC representatives and also of comments received from 
the public and other sources. Ethiopian Standards are approved by the National 
Standardization Council and are kept under continuous review after publication and 
updated regularly to take account of latest scientific and technological changes. 
Orders for all Ethiopian Standards, International Standard and ASTM standards, 
including electronic versions, should be addressed to the Documentation and 
Publication Team at the Head office and Branch (Liaisons) offices. A catalogue of 
Ethiopian Standards is also available freely and can be accessed in from our 
website. w 

ESA has the copyright of all its publications. No part of these publications may be 
reproduced in any form without the prior permission in writing of ESA. 
International Involvement 

ESA, representing Ethiopia, is a member of the International Organization for 
Standardization (ISO), and Codex Alimentarius Commission (CODEX). It also 
maintains close working relations with the international Electro-technical 
Commission (lEC) and American Society for Testing and Materials (ASTM) .It is a 
founding member of the African Regional Organization for standardization 
(ARSO). 



More Information ? 
Contact us at tite following address. 

The Head Office of ESA is at Addis Ababa. 

Son- 646 06 85, Oil- 646 05 65 
^011-646 08 80 
El 2310 Addis Ababa, Ethiopia 
E-mail: info@ethiostandards. org. 
Website: www.ethiostandards.org 
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